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REPORT FOR THE MONTH OF MARCH 1964
A major breakthrough in crab biology has been made by biologist Richard
Poole. He has reared market crabs from the egg through five larval stages
to the megalops.
Tidal wave action caused by the Alaskan earthquake sunk 31 boats at Cres-
cent City, mostly salmon trollers of 36 it. class and one vessel (La Pas) was
washed up the Noyo River at Ft. Bragg.
Partyboat logs for 1963 show that anglers caught all-time highs of L 2 million
kelp bass, 8, 150 skipjack tuna and 598 giant (black) sea bass from sportfishing
boats during 1963.
A California halibut tagged 4 years and 7 months ago off Santa Barbara was
captured 50 miles downcoast off Ventura by a commercial fisherman (his third
halibut recovery). The fish, a male, had grown 101 inches.
A 12 -inch sand bass tagged 1 year and 7 months ago (August 1962) off Hunting-
ton Beach, was caught in the same area as it was tagged after growing about
3 inches.
The mackerel fleet resumed fishing on March 1 after being tied up by price
disputes since December 18, 1963. Mackerel landings through March 30
total 4, 350 compared to 14, 500 tons at this time in 1963.
A rare pelagic octopus, Alloposus mollus, was taken by midwater trawl
aboard the N. B. Scofield. This is the first record of this species in the
eastern Pacific east of Hawaii. Also taken was a paperbone (fish) as yet
unnamed by science.
The 1964 shipment of 10,325 cases of Pacific oyster seed, inspected for
pests in Japan, arrived at San Francisco and was distributed for planting in
Humboldt, Tomales, Drakes, and Morro Bays.
- 2 -
Report of the Annual Meeting -
Pacific Fishery Biologists. 3
...
Bottomfis h .. 0 • (l .. til .. tI 0 4 0 • " 0 0 0 0 0 5
Shellfish. " 0 ... 0 ~ 0 0 til gOO -0 • 0 ill (I " .. 0 " • 0 • 0 ••• 0 0 ... 0 0 ••• 0 5
P e lagi c ~ 0 • 0 •• i) 0 0 0 0 II • 0 •• 0 0 0 0 •• 0 •• 0 • 0 lit • 0 ~ (I 0 • 0 til til til. 7
Tuna 0 " 0 • " 0 ... 0 0 • 0 0 0 0 0 0 OIl 0 0 " .. 0 0 0 0 0 • 0 0 0 <I • 0 0 ••• (I (I 0 0 8
Sportfish. 0 " 0 • 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 .. 0 0 0 0 0 q 0 •• 0 0 ... 0 0 0 9
Special Projects. . . • • • . . •• . • • . • • • • . . . • •• • . • • • •• 11
Biostatistics .. 0 .0 a 0 0 0 0 .. 0 0.0 ... Jlo 0 0 0 0 0 .00.0 •• 0 • 0 • 12
Research Vessels. . • • • . . . . • • . . . • • • . • . . . • • . . . • •• 14
Miscellaneous. . . . . . • . • . . • • . • . • • • . . . . . . • . • . . . •• 14
Spec ial Projects - Appendix 1. • • • • • • • • • • • • • • • • •• 19
Shellfish PrograIYl - Appendix II. • • • . • • . • • . • . • . •• 23
- 3 -
Report of the Annual Me eting
Pacific Fishery Biologists
The 1964 meeting of Pacific Fishery Biologists was held at Ocean Shores,
Washington, March 25 through 27. Members from Alaska, Canada, Cali-
fornia, Idaho, Oregon, and Washington attended.
The numerous thought-.rrovoking topics, presented by the various panels,
included: Instrumentatioll in Fisheries, Marine Environmental Studies,
Evaluation of Fishery Research, Statistical Methods and Pitfalls, and Poli-
tics and Conservation.
Various methods to automate data gathering were discussed. These included
the wide use of automatic sensors for water quality control and printed "read-
outs" on recording instruments. Automatic instruments enable limited num-
bers of personnel to complete large quantities of work; a definite advantage
for organizations with limited budgets.
The panel discussing methods for evaluating research discouraged holding to
the "publish or perish" policy adhered to by many organizations. It was felt
that the scientific quality and useability of the publications were far more
important than the number of pages a particular organization printed each
year. Popular articles might best be written by staff writers, leaving the
scientist additional time for his research reports.
The inclusion of a biometrician with each group of specialists working on
fish management problems was recommended. In this way fisheries people
can take advantage of a practice long used in the business field; the construc-
tion of a simulation model. This model when programed for computer anal-
ysis could evaluate several m.anagement practices including a multitude of
variables, over a period of years. The fisheries scientist, with pencil and
pad, is limited to working with only a few of these variables at a time.
The politics and conservation panel discussed the deep rooted emotions that
make people support or oppose scientific management of a resource. These
feelings are factors of upbringing, economic standard and education. The
fisheries manager must be aware of these when he recommends a regulation.
He must strive to convey to all groups the advantage s of the scientific approach
over the emotional when dealing with a renewable natural resource.
To be effective, communications must be a two-way system, complete with
its myriad of "feedbacks." This feedback system is an advantage derived
from attending scientific meetings. The reading of meeting transcripts or
formal papers does not allow a free exchange of ideas with the author. By
the same token, limited attendance and reliance upon reports by the few
attendees is subjected to this lack of idea exchange compounded by the in-
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terpretive filter inherent in each of us, For ultimate advantage to the hiring
agency, all members of the scientific staff should be encouraged to attend
meetings in their field and related disciplines,
-----Charles H, Turner.
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1. BOTTOMFISH
A. Flatfish: Adverse "\Aieather conditions curtailed fishing effort for most
of the month. Eureka trawlers landed some English and petrale sole
during early March despite strong winds. The San Francisco fleet
fished only 5 or 6 days during the month, However, on those occasions
landings of Dover sole reached 40,000 pounds from the Pt. Montera
area deeps, Five Eureka trawlers remained fishing in the San Fran-
cisco area.
The southern ports continued landings of shallow water species as the
weather permitted.
A Bodega Bay trawler returned an English sole tagged at Pt. Sal in
December 1963. The fish had migrated about 210 miles in 69 days.
An average of 3 miles per day was recorded for the 14 inch fish.
A newsletter on tag recoveries from the Eureka area was distributed
to trawl fishermen and interested parties in that area.
The staff continued flatfish growth analysis. Data are being analysed
for the construction of growth curves to aid in market sampling.
Market sampling and trawler log collections was accomplished at all
ports for flatfish and rockfish management data.
B. Rockfish; Light landings of rockfish species were reported for all ports.
Moderate catches of the shortspine channel rockfish accompanied deep
water catches of Dover sole in the San Francisco area. In early March,
a Santa Barba.ra trawler reported one good ca.tch of bocaccio and chili-
pepper, but fishing for the remainder of the month was poor. During the
last few days of March, there were catches of black rockfish and canary
rockfish from shallow water near Eureka.
2. SHELLFISH
A. Abalone: Abalone season opened on March 16. Divers were able to
work about 7 days in the Morro Bay area. Between 25 and 30 boats
are working out of Morro Bay; many of these regularly operate from
southern California ports. After the first few months of the season,
they will retu.n:. to the pink abalone fishery of southern California.
Catches are reported small with the abalones not in prime conditions.
Storms have restricted operations during the latter part of the month.
Formal ot'ganization of the M'3.rine Resources Co-operative, a fisher-
mans association designed to aid and assist the abalone industry, is
being completed. A primary interest of this organization is rearing
and farming abalone. This new organization has discus sed abalone
problems with us and requests future cooperation, Information has
been made available to individuals interested in establishing hatch-
eries for culturing shellfish.
A request for a National Science Foundation grant to develop methods
of abalone culture is being prepared.
B. Crab: Crab landings for the San Francisco region totaled 892, 808
pounds through January. 1,199,830 pounds were landed during a simi-
lar period in 1962 -63. The Eureka region is also suffering a very poor
season with 436, 717 pounds landed in December and January. During
the same of 1962 -63, 70 1, 000 pounds were landed. All but four of the
San Francisco crab fishe.rmen have brought in their traps due to the
lack of crab.
At the Menlo Park Laboratory, crab larvae have been reared through
five zoeal stages and into the sixth post hatching instal', the megalops
stage. These larval stages are being drawn and described for publi-
cation. This is a major break-through in the biology of the market
crab.
A report on the crab tag recoveries released during 1957-1958 was
completed.
C. Oysters and Clams: The oyster seed ship, YaITlahara Maru, arrived
at San Francisco on March 1.5 with 10,325 cases of seed, Unloading
was completed by the 16th and the seed was trucked to the various
bays. The seed was packed in Japan froITl February 6 to March 3rd,
and the ship left ShiogaITla, Japan on March 4th. Inspection of the seed
for pests was ITlade by W, A, Dahlstrom in Japan, Seed quality was
above a'verage this year.
ExperiITlental seed from various packing sites was planted in Drakes
and TOITlales Bay, Five cases of Pacific oysters seed were obtained
from the Chiba Bay Prefectural Laboratory near Tokyo and one case
containing European flat oysters and Olympia oysters was obtained
from the Tokoka University Fisheries Laboratory near Kesennumi,
Japan. Growth and survival studies will be made of all experimental
seed.
Oyste.r production continued at high levels at the various bays through-
out :he: staten
D, ShrIITlp: A study is being made of statistical methods available for
development of a population model for areas B-1 and B-2 using cruise
information,
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Bottom water samples taken from shrimp beds during shrimp cruises
63-S-6 and 63-S-9 in Areas A, B-1, B-2 and C were analyzed using
the Mohr method. Salinities varied slightly in all areas and ranged
from 33.51% to 34. 02%, averaging 33.92%.
The N. B. Scofield was delayed from the scheduled March 25 depar-
ture from San Pedro for the pre-season shrimp survey. The survey
is now scheduled to begin on April lout of Eureka.
3. POINT ARGUELLO SUR VEY
Office space was organized at the Menlo Park Laboratory which is the
headquarters for this contract study for the Atomic Energy Commission.
Compilation of landing records for past years was begun. A meeting
was held with the Biostatistical program staff to determine information
available and arrange for efficient processing of desired tables. Plans
were made for efficient study of accumulated raw data reports and
concise reporting procedure s.
The program supervisor participated in a panel on '1politics and Con-
servation" at the Annual Pacific Fisheries Biologists meeting, Ocean
Shores, VVashington.
4. PELAGIC FISH
A. Sardines: One hundred and twenty tons of sardines caught on the last
day of the cannery season were delivered at Terminal Island on March
2. This brought the statewide seasonal totals to 1,400 tons for the
canneries and 676 tons for the markets.
San Pedro deliveries for March included 70 tons to the canneries for
special packs and 19 tons to fresh markets.
B. Mackerel: The southern California mackerel fleet resumed fishing on
March 1st under a price agreement of $47. 50 per ton for both jack and
Pacific mackerel. The fleet had been tied up since December 18th
because of a price dispute and a lack of cannery orders.
Southern California cannery landings totaled 3, 000 tons of jacks and
84 tons of Pacifics, bringing this years total to 4, 350 tons for both
species. Market landings amounted to 40 tons of jacks and 11 tons
of Pacifics. The only mackerel reported for central California were
18 tons of jacks trucked to the cannery at Moss Landing from Port
Hueneme. Rough weather all along the coast hampered fishing for
part of the month.
By the end of March 1963, the mackerel fleet had landed approxi-
mately 14, 500 tons.
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C. Anchovies: Forty tons of anchovies were caught in Monterey Bay
and delivered to the cannery at Moss Landing. These fish ranged
in size froITl 94 to 154 ITlITl sl; 80% were gravid.
D. Live Bait: Good weather and Easter vacation increased the deITland
for bait, and good sized anchovies (4" to 6/1) have been reported along
the coast between San Diego and Port HueneITle. SOITle of the larger
fish saITlpled have been gravid.
A new bait boat with a carrying capacity of approxiITlately 1, 000 scoops
is under construction. It will be used in the San Diego area.
E. Aerial Survey: A large anchovy school group was sighted along the
southern California coastline, extending froITl Laguna Beach to Los
Angeles harbor. In all 247 individual schools were counted in this
group - - the largest concentration of fish seen so far this year. An-
chovies were also seen in Santa Monica Bay and in the Port HueneITle
area.
In contrast to last year at this tiITle, a red tide condition has not been
encountered along the coastline. During the winter and spring of 1963
our observations were seriously haITlpered by red tide.
F. Sea Survey: No cruises scheduled.
March activities were largely confined to the continuation of data re-
port coding and the analysis of sardine ITlorphoITletric data.
5. TUNA
A. Albacore: Discrepancies revealed in cOITlputer analysis of the 1963
fisherITlen's logbook data have been reconciled, and a second I'run/l
proved successful. This is the earliest we have been able to obtain
tabulations of catch and effort statistics for the albacore fleet since
initiating the logbook prograITl in 1954. We have applied these data
to the results of our albacore age analysis studies, and calculated
the age COITlposition of the 1963 cOITlITlercial landings. A ITlanuscript
describing the age cOITlposition of the catch for seasons 1960 through
1963 is ready for preliITlinary editing. Plans are to subITlit it for
publication in the Quarterly early next fiscal year.
The 1963 season was the third best on record, with total landings
reaching nearly 49 ITlillion pounds; 4 ITlillion of these were caught
by seiners which usually land only very sITlall quantities.
A ITlanuscript for Fish Bulletin 127 was suhmitted to the MRO Editor.
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B. Bluefin Tuna: A paper concerned with partial results of our bluefin
population identity study has been finished. It will be presented at
a forthcoming meeting of the Southern California Academy of Sciences.
Complete results will be submitted for formal publication late next
fiscal year.
A manuscript concerned with techniques of population identification
has been completed and submitted for publication in the Quarterly.
Catch and effort analysis for the 1962 bluefin fishery neared comple-
tion. Machine processing of 1963 data was finished, and methods
developed which will permit us to evaluate a season's fishery within
a few months after it has ended.
A manuscript summarizing the results of all bluefin tuna tagging in
the eastern North Pacific has received final editing. It will be pub-
lished in the Pacific Marine Fisheries Commission Data Report series.
6. SPOR TFISH
A. Party Boat: Approximately 1,300 February logs from 137 partyboats
were edited, punched and a summary report prepared and distributed.
Preliminary sportcatch totals accumulated through February compare
with the like 1963 period;as follows:
Through February 1964 1963
Rockfish 114,444 134,077
Kelp & Sand Bass 30, 104 14, 908
Bonito 26,467 36,098
Barracuda 11,792 12,995
Calif. Halibut 7, 344 3,645
Salmon 5,566 5, 829
Striped Bass -,- 3, 512 2,473'.-
Yellowtail 184 149
':' San Pablo Bay and Delta area striped bas s included in 1964 total,
but not 1963.
According to logs submitted by partyboat skippers in 1963, all-time
records were set w1tth catches of L 2 million kelp and sand bass,
8, 149 skipjack tuna, and 598 giant (black) sea bass. A news item
summarizing these and other facets of the 1963 sportcatch picture
was released for early publication.
Official 1963 boat registrations and license applications were coded
for IBM proces sing. The final product will highlight certain physical
characteristics of the partyboat fleet.
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Commercial f1sherm3r Fran.k Marott, brother of Milan of the N. B.
Scofield crew, recovered a :agge(J. Calif. halibut (Marott~s 3rd re-
covery of tagged halibut) 4 years 7 months after it was released near
Santa Barbara. This Hsh, a male, grew approximately lOt inches
and moved 50 mil e:s downcoa st to Ventura.
A 12 i.nch sand ba S 5 ,:agged at Huntington Beach Flats August 1962,
was recovered in the samf" locatjon March 1964, 1 year 7 months
later. Growth was approximateJy .3 inches.
A monthly coJ}ectlon of 12 kelp bass was made at Santa Catalina
Island in a 2~day period during the March cruise of the No B, Sco-
field.
Photographic as slstance was extended to several individuals and
proJectso
B. Ocean F1Sh Ha.bitat Development (DJ F l7R 7): Analysis of test block
data, diving obseT\ra\;~.ons, fish counts and invertebrate records con-
tinued during 1.h,:, month.
Project members, Eben: and Given, attended the supervisor training
session in Sacrame:nt"o.
Turner attended thec::tnnual meeting of Pacific Fishery Biologists and
presented a paper on "Unde~w:iter Photography in Fisheries Research. II
Field work and anEllys1s of data was begun on the contract project for
the San Diego Regional Water Pollut:lon Control Board; a survey of
the Marine Environment offshore of San Elijo lagoon, San Diego County.
Project divers were observers aboard the Kelco cOlllpany's boat
Elwood du:ring the treatlllent of a "sea urchin-dominated" environlllent
off Pi, Lorna. By killing the sea urchins it is presullled that giant
kelp (Mac rocvstis Pyx ife raj will again survive in the area.
Project dhers :assisted 1,,1arine Patrol in evaluating the clean-up of
an oil spin oifshore of Huntington Beach.
Turner, as Diving Officer, officiated at a Safety Board Meeting to
discuss Depadrnent d:~,Lng during thE' past year, evaluate the existing
diving n.:<le 5 and prEp'" re the annual report for the Deputy Dir ector.
c. Blue Rockfish Management S!udy (DJ F19R3): Routine partyboat and
skiff samplini-\~iaS(O-;-,duct;dat all ports from Princeton to Avila.
Sampling was)1) iated a.t the new Santa Cruz Small Craft Harbor.
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Rocky reefs were mapped by skiff at Capitola, Monterey and Pacific
Grove. The Santa Cruz reef map has been drawn and is ready for
editing, printing and distribution. The map is for sport fishermen
who will use it to locate the more productive fishing areas and to
report localities of catches.
The ozalid proof of the Monterey-San Luis Obispo fishing map was
sent to the State Printer. The texts and maps for the two remaining
ocean fishing maps were submitted for Department editing.
Three blue rockfish and one copper rockfish tags were returned.
All were released and caught at the Monterey breakwater.
Fifteen blue rockfish, two copper rockfish, one black perch, and
one painted greenling were tagged at the Monterey breakwater.
D. Southern California Marine Sport Fish Survey (DJ F20R2): Sampling
of fishermen at launching and mooring sites progressed routinely.
Most fishing activity still occurs on weekends with mild weather.
Some minor changes in the data deck of the FOR TRAN program have
sJ.:w.v'G'ccl the numerical results of the pier and jetty survey of 1963.
We expect to complete this phase of our work by the end of April.
We'lf~ preparing a paper on our survey methods and the preliminary
catch and effort figures. We hope to deliver this report at the Cali-
fornia Chapter Meeting of the American Fisheries Society.
Many routine duties occupied the rest of our time; for example, (1)
justifying the need for additional seasonal aid time and finance pool
car, (2) discussing barracuda and white seabass sport fisheries with
anglers, (3) representing the research director at several meetings,
(4) photographing white seabass scales, and (5) using accrued vaca-
tion time.
7. SPECIAL PROJECTS
A. Southern California: February - - The exploratory cruise for 1964
was conducted on the N. B. Scofield from February 25 - March II.
Over half of the cruise was hampered by gale winds and heavy seas.
Despite this, and the "flu" which laid low most of the personnel
aboard, a good deal of valuable ecological knowledge was gained.
Among several rare cepha1ipods taken in the midwater trawl was a
large pelagic octopus, Alloposus mollis, recorded for the first time
in the eastern Pacific, (east of Hawaii) .. Among the interesting bathy-
pelagic fishes captured was a new species of paperbone for this coast,
of the genus Scopelosaurus, of a still unnamed species.
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March -- Plans were being m.ade for artificial reefs off Ventura and
Oceanside, to be financed by the Wildlife Conservation Board. The
analysis of data from the Santa Monica Bay Trawl Study progres sed
to a point where definite conclusions can be reached on the effect on
fishes of the Hyperion Sewer Outfalls.
The outline of a six-year program of exploratory fishing was prepared.
B. Northern California: The report of the San Francisco Bay Study for
1963 was distributed.
March 10 a field trip to the shore near the Port of Redwood City was
made to make collections of material for an ecology project of Paul
Wild of San Jose State College.
During the regular five day S. F. Bay Study cruise of the Nautilus,
all established stations were sampled.
8. BIOSTATISTICS
A. Data Processing
Regular Reports:
Statistical reports of the January landings and shipments were completed.
Late 1963 fish receipts were processed and included in the 13th period
reports.
The February cannery and processor reports were completed, and
the tuna and sardine letter s were prepared and distributed.
The Marine Partyboat Catch Reports summarizing the catch during
February were completed. The partyboat letter was written and dis-
tributed.
The annual Marine Partyboat Catch Reports were completed, and a
letter summarizing the 1963 catch was written and distributed.
Special Reports:
A report summarizing the sardine daily landings for 1963 was com-
pleted for the Pelagic Fish Program.
Reports summarizing the landings of anchovy for 1959 through 1963
were prepared for Doyle Gates.
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The anchovy daily landings for 1963 were summarized for Jim
Messersmith of Pelagic Fish Program.
A partyboat fleet description based on summaries and frequencies
occurring in the 1963-64 boat registrations and partyboat licenses
was completed for Parke Young of the Sportfish Program.
Albacore landings for 1951 through 1954 were summarized by month
for Jim Phelan of the Tuna Program.
Albacore log data for 1963 was completely processed on a UNIVAC
1107.
Work in Progress:
The manuscript for the 1963 Statistical Circular will be completed
in April.
March cannery receipts are being edited.
Reports summarizing the shad catch by lO-day intervals are being
processed for the Delta Project.
Work is continuing summarizing the results of the Hunter Question-
naire Survey.
Field:
Bait dealers, fish processors and wholesale fish d{loalers in the Los
Angeles and Newport areas were visited. As a result of these visits,
problems concerning fish receipts and processor reports were re-
solved.
B. Technical Assistance and Biometrical Analysis
Statistical and Mathematical Analysis:
An unbiased estimator of relative fishing power was derived.
Two training sessions on calculus and two on Population Dynamics
were given at Terminal Island.
Computers:
A modification was made in the program for computing angling catch
and effort on southern California piers.
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Manual Computation:
Shrimp catch per unit effort by age group for Areas B-1 and B-2 was
computed from cruise data collected between 1960 and 1963.
9. RESEARCH VESSELS
Alaska
In port for overhaul and maintenance through the 25th. On the 26th
the vessel sailed for the Gulf of California to access the abundance
and distribution of sardines and other pelagic species.
N. B. Scofield
From the 1st through the 12th the vessel conducted an ecological
survey of southern California and Channel Island water s.
On the 29th the No B. Scofield sailed for northern California to con-
duct the annual shrimp survey.
Nautilus
The vessel conducted one week of salmon study off San Francisco
and one week each Delta and San Francisco Bay Study.
10. MISCELLANEOUS
A. Me eting s :
March 3
March 4
March 6
CalCofi meeting, La Jolla (Baxter).
Seminar at U. S. C. on Marine Geology
(Turner, Ebert, Given).
The Marine Research Committee met in
San Pedro with Roedel, Baxter, Heimann,
and WODd participating. The major item
of business at the meeting was a colloquium
by the CalCofi Committee entitled "Require-
lllents for Understanding the Impact of a
New Fishery in the California Current Sys-
telll. Ii Essentially, the report recommended
a scientific experiment wherein 200, 000 tons
of anchovies would be harvested annually
throughout the species distribution; 35 per-
cent in California and 65% in Mexican waters.
March 11
March 13
March 16
March 18
March 18
March 18-19
March 23-24
March 25-27
March 25
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Talks given by Department personnel included:
L General Biology of the World's Abundant
Anchovies (Baxter).
2. Sardine and Anchovy Abundance from Sea
Survey Data (Heimann).
3. Anchovy Abundance from Catch Statistics
and Aerial Surveys (Wood).
Seminar at U. S. C. on Inshore Currents
(Turner, Given). Diving Safety Board Meet-
ing, Terminal Island and Port Hueneme
(Turner).
AlBS Shark Research Panel, La Jolla (Roedel,
Fitch, and Daugherty).
MRO staff meeting, Terminal Island.
A brief summary of the 1963 sportfishing
season was given at the quarterly meeting of
the Ocean Fish Protective Association. Del-
egates an.d officials of the organization view
recent Marine Research Committee proposals,
regarding establishment of an anchovy fishery
of 200, 000 tons, with a jaundiced eye (Young).
Preview of Sea World, San Diego (Clemens,
Powell).
Inter -American Tropical Tuna Commis sion
annual meeting, San Diego (Roedel, Green-
hood). The Commis s ion r e commended a
yellowfin quota of 77, 000 tons for the eastern
tropical Pacific.
Pacific Marine Fisheries Commission Re-
search Staff Meeting, Portland (Orcutt,
Dahlstrom, Nitsos),
Pacific Fisheries Biologists Meeting, Ocean
Shores, Washington (Best, Aplin, Nitsos,
Turner).
Presentation on venemous marine animals
by Dr. Paul Saunders at CSFL (all personnel).
March 25
March 25
March 25
March 25-26
B. Talks:
March 2
March 4
March 5
March 10
March 10
March 15
March 15
March 18
March 25
C. Visitors:
March 27
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Southern Council of Conservation Clubs
meeting, Lo s Angeles (Mes ser smith).
Carlisle discussed Ventura artificial reef
plans with William Kerrigan, Ventura Port
District.
Carlisle discussed proposed Navy artificial
reef and collecting permits at Marine Sci-
ences Division, Pt. Magu Naval Missile
Base with F. G. Wood, Jr., George Mac
Ginitie and others.
Regular Sacramento meetings (Roedel).
Talk on albacore work to the U. S. Coast
Guard Auxiliary, Flotilla 21 (Phelan).
Talk on lingcod to Santa Cruz Rod and Gun
Club (Miller).
Forty members of the Malibu Optimist
Club heard a talk on the "Partyboat Indus-
try" (Young).
Talk and film on conS ervation, Petaluma
Elementary School (Smith).
Talk and slides on "Utilization of Less Pop-
ular Sport Species." (Smith)
Color slides and talk on identification of
marine fish, Sacramento Diver's Fair,
Sacramento (Gotshall).
Yucaipa Shell Club - "Molluscan Behavior 11
(Ebert).
Talk on oceanographic gear to Santa Monica
High School marine biology class (Frey).
Pacific Fishery Biologists - "Underwater
Photography in Fisheries Research" (Turner).
Mr. S. N, Tibbo from the Atlantic Biological
March 27
March 27
D, Personnel:
March 1
March 9
~w~
Phil M. Roedel
Manager
PMR:lm/85
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Stati.on, St. Andrews, New Brunswick,
Canada, toured CSFL.
Mr. Kastner, a representative of Alne,
Warnick &: Mayhew Certified Public Accoun-
tants, visited Biostatistics.
Mr. Ken Feng of the Inter-American Tropi-
cal Tuna Commission toured Biostatistics.
E. A. Best promoted to Marine Biologist IV
to conduct Point Arguello Study for the A-
tomic Energy Commis sion.
Janey Gonz:ales appointed Intermediate
Stenographer.
The Resources Agency of California
Department of Fish and Game
Marine Resources Operations
SPECIAL ?R0JECTS PROGRAJ1
PERSPECTIVE
Special Projects came into being with the 1957 reorganization. Its purpose
is to carry out both short-term and continuing projects which are not en-
compassed by other MRO programs.
NORTHERN CALIFORNU
Special Projects in northern California has completed a number of activities
including but not limited to these:
Collection of oceanographic data from shipping companies.
Assistance in formulation of field techniques for sampling marine re-
sources for radioactivity monitoring.
Assistance in Pismo clam censuses.
Administrative assistance to contractors for special biological studies
of crab larvae, shellfish pest control, and test blocks for pollution.
Liason with State Lands Commission in preparation of maps of state water
bottoms for shellfish culture.
Supervision of seismic observers.
ixperiments to test effects of small explosions on fish.
Study of substrates most suitable for littleneck clams.
Modification and fabrication of special scientific equipment for research
vessels and laboratory use.
Continuing activities include liason with Regions on pollution, dredge and
fill operations, and special Corps of Engineers Projects, and conducting the
San Francisco Bay Study.
Work Plan
The plan for 1963-1965 includes work to bl:. conducted on:
Prepared by J.A. Aplin and J.G. Carlisle, Jr., Februar,y 1964.
1.
')
<...
3.
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Recording water temperatures of several northern California bays.
l'Iaintaining liason with Regions on marine resources matters.
I'laking short term studies of unforseen marine resources problems.
Assisting other ?rograms in special problems.
Conducting and reporting on the San Francisco Bay Study.
The staff consists of one Harine Biologist III.
This biological survey, which was initiated in February 1963, is a continuing
study of San Francisco Bay to determine distribution and relative abundance of
fish and shellfish under prevailing environmental conditions, define ecological
zones of the bay, and determine food of the principle fish and its availability.
Each montn the R/V NAUTILUS spends approximately five days in work at each of
several stations. The information obtained includes numbers and size of fish
and shellfish taken, water temperature and salinity, and plankton and benthos
samples.
Sampling gear includes a beam trawl, mid-water trawl, plankton net, and an
orange peel bottom sampler.
Data are given ?reliminary compilation and analysis between cruises and progress
reports are made periodically.
We encourage interested agencies to undertake on a cooperative basis detailed
study ·of stomach content, plankton, benthos aIm substrate samples, and also to
make surveys of sloughs and extensive shallows over flats.
SOUTHERN OAL!FORNIA
Special Projects was activated in 1957 and is principally oriented to southern
California but makes occasional forays into central California. The program
includes, but is not limited to the following projects:
1. Santa Monica nay Trawl Surveillance is a con~nuing ecological study
with emphasis on the effects of domestic and industrial waste dis-
posal. 'rhe City of Los Angeles supplies a boat and a regular series
of stations is visited, collections of fish and invertebrates made
and identified and biological studies conducted. A 5-year accumula-
tion of data is now undergoing analysis, and the analysis and evalua-
tion will form the basis of a publication.
2. Kelp problems, related to leases, public, departmental and Conunission
inquiry, are routed to Special Projects. Wh~n required, aerial sur-
veys and photogra?hic charting of kelp beds are planned and handled
by the Project.
3. Seismic operations; the duties of the Project are to coordinate and
consult on seismic permits and problems, prepare ~ffiO's recommenda-
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tions and to cO'Jl'dinate activiUes t-Jith Region 5,
4. Artificial Reefs: a) cuordinate artificial reef building activities;
includes liason ,vith U.3. Army Engineers, State Lands, Navy and Coast
l ..;uard, itlildlife ':::onservation Doard, interested groups and counties,
etc. Obtain necE:ssary permits and handle ;lUrchasing details for arti-
ficial reef construction. Work \'lith Habitat Development Project on
cite evaluation and selection. b) Conduct fishing creel census on
artifisiul reefs, and publish results.
~). Red rid,G; carryon observations and studies of red tide occurrences
al;)ng lIne: coast. Answer calls and letters on subject and eventually
.;:m01isi·1 i.~ Lari.ne Resources I Leaflet on red tide.
l'. Sea LieY', 0en5118, coordinate and conduct sea lion census when required,
and )I'G?are results for publication.
7. Pismo C:"am Census; coordinate and hel? conduct annual Pismo clam census •
.LJ:·(3 )cll'b pres::; releases; preJare results for publication every 5 years.
G. O_'::'3'lO::E: L..:cology; assist other ~)rojects in working up collected speci-
mens alU. G.ata, analyze accumulated trawl data from previous operations,
Hi th tl.) object of publishing in oondensed and analyzed form.
9. 323, l)tter:1; coordinate and conduct aerial census and pbotographic mis-
s Lcn:,tJ 2 SS3SS Galifcrnia Gea otter po~:>ulation.
10. ExaloratoI;r GruJ.se, plan and conduct 1964 cruise and plan proposed
~l:l:ll;.r,l. ,<:lC-;:·lt()FJ~rllises •
.... li.J.::JVl.H·O,j0:,,:::. al'e ac:tive durin:; the period 1963-196) exce-;>t #6 Sea }l;,ion
.'h(; ~;tTr 'i.:1g i)l' ':,us :)J'ogram c·)rlsists of one Eal'ine 3iologist III a..'1.d some sea-
.;cLal <.. d If;l~).
-Tt~ RESOURCES AGENCY OF CALIFORNIA
DEPAEZTlvlJ::':NT OF FISH AL\JD GAHE
}U~.INE RESOURCES OPERATIONS
SHELLFISH PROGRAH
The shellfisheries included in the Shellfish Program,crab, shrimp,
abalone, oysters and clams, rank high both in total pounds har-
vested and in value among California's fisheries. The 1957
total was 35.9 million pounds valued at $12.4 million to com-
mercial fishermen. In addition, millions of pounds of abalone,
and thousands of pounds of clams and crab are taken each year
by sportsmen.
These several shellfish resources lie within state territorial
jurisdiction or adjacent to the three mile limit. Under proper
research and management they can yield continued benefits to the
State.
The maximum objective of the program is to accumulate the facts
pertinent to the elements of the environment and biota of the
fishery so that predictions can be made and controllable fac-
tors managed to hold production at the maximum.
The minimum objective is to determine causes of variability in
prcductivity, controllable or not, so that useless expenditure
of effort and funds on ineffective management measures can be
avoided.
OYSTER AND CLAM PROJECT
Perspective
The oyster industry is unique among the fisheries of the State
in that it produces a valuable food product by utilizing ,an
otherwise non-productive environment. Since oyster culture pro-
duces harvestable crops from imported seed, it is completely
manageable, and production is an asset not realized without
planting and culturing.
Oystering has been carried on in California since the completion
of the transcontinental railroad. From 1930 to 1940, the De-
partment made experimental plantings, but it was not until after
1951 that it actively fostered development of oyster culture
and encouraged increased plantings. As a result, oyster cul-
turing activity increased tremendously during the next decade.
Landings have soared upward. The industry is in its formative
years and can become of major importance among our marine
fisheries 0
The Fish and Game Commission's policy is to encourage production
Prepared by Walter Dahlstrom, March 1964.
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of shellfish by culture on allotted state water bottoms. The
Oyster Project has directed its activities in accord with this
policy"
Size and Value of Oyster Industry
By 1963 the Department had allotted 6,395 acres of State-owned
water bottoms for oyster culture. These allotments are in Hum-
boldt Bay, Tomales Bay, Drakes Estero t . San Pablo Bay, and :Horro
Bay. The increase in landings between 1953 and 1957 demonstrates
the rapid growth of the industry: from about 300,000 pounds to
over 11 million pounds. This high level has continued, yet there
is potential for more production.
Objective
(1) Management activities are directed toward development of
sound bases for administrative procedures, policies, regulations,
and laws necessary for the Department and Commission to manage
the fishery.
Oystering and the problems of land utilization whichECcompany
shellfish culture have been with the state for eighty years.
With the increase in oystering activity since 1952, it is neces-
sary periodically to revise sections of the Fish and Game Code
pertaining to shellfish and to an~nd Commission Rules and Regu-
lations. Management must reflect the developments in the in-
dustry.
Oyster production has boomed and we are anxious to maintain a
high level of pro duction. Hm'7ever, we must recognize other
forms of wealth harvestable from our bays. Portions of these
bays yield clams sought by the sport clam digger. Certain areas
are better used for oyster production. Still other areas are
of primary value for the natural growth of eel grass, the main
food for thousands of black brant which winter in our bays each
year ..
The oyster and clam project makes its surveys with all these
factors in mind.
(2) Research activities are designed to obtain biological data
for bas~s of culture procedures to maintain a maximum continued
harvest by intensive use of water and water bottoms of coastal
bays.
Long Term Program (through 1966)
iThe long term program as presented ~ includes native as we 11 as
introduced species.
1. General Survey and Liaison
A. Survey of bays and coastal waters to determine ex-
tent of naturally occuring shellfish species, eel
..
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grass beds, and potential culture areas.
B. Liaison with shellfish biologists in Washington and
Oregon, andwf.th culturists in industry to exchange
information to gain best production procedures.
C. Liaison with Health Department 'and pesticide labora-
tories to cooperate in special surveys and studies of
shellfish toxins and effects of chlorinated hydrocar-
bons on shellfish.
II. Culture Studies
1. Tidal flat and hanging culture experiments with different
species of bivalves in various bays to determine:
a. Survival of seed.
b. Growth rate.
c. Condition (shell meat-size relationship)
This information is used in promotion of fullest use of
water bottoms for food production.
2. Ground planting experiments for comparison of survival,
growth and condition of bivalves from different en-
vironmental conditions.
3. Pest control methods are studied to reduce oyster and
clam mortalities.
III. Rearing Studies
1. Prospectus has been prepared for a marine resources
shellfish rearing station to develop practical methods
of producing seed of shellfish for enhancement of the
resource.
IV. Statistical Studies
1. Edit and analyze fish receipt information at Menlo Park
and Eureka Laboratories to determine relative production
of our several bays and state land allotted for shell-
fish culture.
V. Management Activities
1. Review allotments of State water bottoms to promote shell-
fish culture in accordance with Departmental Operations
Hanual.
2. Compile and maintain records of shellfish use and com-
pliance with laws and regulations.
3. Conduct inspections and pest control measures to pre-
vent spread of shellfish predators in state waters.
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4. Shellfish Importation Report.
VI. Publication
1. A final report on culture and survey activities is to be prepared
in 1966.
SHELLFISH PROGRAH
SHRIMP PROJECT
Perspective
- The shrimp fishery, based on a resource delineated and developed
as a result of Departmental research and management, has growh
for ten years. We have proceeded cautiously in management to
assure a continuing yield from the fishery.
Complicated phenomena resulting in unpredictable rates of re-
cruitment and natural mortality have prompted us to apply a
quota system as a means of limiting the total take so that the
unharvested part of the resource (spawning stock) will remain in
sufficient strength to provide future recruitment. We feel that
controlled harvest of the large bed off northern California can
do much to support continued high yield. With uncontrolled fish-
ing of this large bed straddling the California-Oregon line, a
failure of this fishery is not impossible. The history of fish-
ing of closely related species in other parts of the world has
demonstrated this.
The shrimp £ ishery is the only commercial fishery over vh ich the
Fish and Game Commission has regulatory power. We have recommended
conservative management procedures to the Commission, although
restrictions relating to gear, seasons, and quota have been made
more liberal when the record indicated it advisable. Despite this
we have at times met with strong clitic~m; from fishermen, dealers,
port authorities and others. Notwithstanding, our record is
documented as the most successful from Mexico to Canada.
Objective
The research program is des~g~d to gain answers to the compli-
cated biological problems involved in the harvest of a limited
resource of an extremely vulnerable short-lived species.
The shrimp studies outlined below represent the recommended
minimum. More should be done if additional funding is possible.
:t-1ajor emphasis will be placed on the analysis of all accumulated
shrimp data for the past 10 years. Cruises will be kept at the
minimum necessary to evaluate the condition of shrimp beds.
Other field work will consist of catch sampling and interviews
with fishermen.
Work Plan Through 1965
10 Biological Studies
A. Catch sampling at the ports of Eureka, Crescent City,
Brookings, Fort Bragg, Bodega Bay, and Morro Bay from
April-November each year to determine size, sex and
Prepared by W. A. Dahlstrom, March 1964.
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weight of shrimp catches. Analysis of this information
and cruise data determines year class composition t growth
rates, mortality rates, and sex reversal pattern of year
classes.
B. Study of larvae to determine their distribution t develop-
ment t and methods of identification.,
II. Condi tion of the Fisher¥
A. On the spot coverage at ports and at sea to confer with
fishermen in regard to catch trends, area of catches and
movement of beds.
B. Analysis of log book data at Eurek, and Menlo Park Labora-
tories. ~
1. To comp~le catch and effort data
2. To delineate catch locations and variations
within seasons.
III. Cruises
A. Population studies including estimates of recruitment by
year classes t determination of fishing t and natural mor-
tali ty; estimation of size of spawning s tock t and rela-
tion between spawning stock and recruitment.
B. Temperature, depth, salinity, and substrate in relation
to location and size of shrimp beds.
C. Incidental fish identification t counts, and weights.
IV. Statistical anal¥sis of all accumulated shrimp data
To determine condition of resource, present and past, and
determine firm bases for the quota system or other manage-
ment procedures and to determine data needed for statistical
analysis to replace.or supplement cruise efforts.
V. Bulletin to be prepared\during 1964-65 fiscal ¥ear
•
Contents to include:
History of the fishery
Life history data, including age and growth
Cruise data
Landing statistics
Sampling data
Gear studies
-
SHELLFISH PROGRAM
CRAB PROJECT
Perspective
The market crab, Cancer magister, ranks commercially as one of
the top marine products of California -- both in pounds and in
value.
The first legislative protection given crabs ~'las in 1897, when
a law was enacted prohibiting possession and sale of female mar-
ket crabs. The minimum size limit for males was set at six
inches in 1903 and increased to seven inches in 1911. Crabbing
seasons have been designed to harvest crab during the period
when they are in prime condition, and savings gear provisions
are designed to protect small crabs.
These reb~lations have proved adequate in maintaining the stocks
of market crab at levels that have provided good harvests. Re-
cent years, however, have proved to be trying times for those
engaged in the fishery. Landings which reached a peak of over
19 million pounds during the 1956-57 season dropped to just over
1.6 million pounds in 1962-63 when the Eureka-Crescent Oity catch
dropped to 711,000 pounds.
The previous season San Francisco fisl'ermen had suffered a rec-
ord low of 707,000 pounds.
These lows are apparently the results of temporary changes in
ocean conditions that have affected larval survival. Fishing
pressure continues to be extremely heavy on reduced stocks, and
we have increased our efforts to understand the interrelation-
ships between the crab and its environment.
Objective
The objective of this project is to maintain the crab resource
for optimum sustained yield.
Work in the crab project has i~cluded studies of the fishing
industry, savings gear experiments, exploratory fishing, and
life history investigations. Emphasis now is to determine age
and growth, natural and fishing mortality, and recruitment as
related to spa~ming stock.
Studiesthrqy.gh 1965
1. Age and Growth
Age md growth have been satisfactorily followed through the
12th ins tar using the length-frequency method. To carry
this study through the 16th instar (legal size), observations
will be made aboard commercial and research vessels. Regu-
Prepared by Richard Poole, March 1964.
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lar observation of the commercial catch both in the rnarl\e t
and aboard crab boats is scheduled. Market and sea samples
are being made for catch analysis in the continued surveil-
lance of the commercial operation. 'This phase is part of a
continuous survey of the resource to follml7 trends of the
fishery .
Tagging is being used to supplement the length-frequency
picture and gain much-needed information about the growth
per molt. Age and growth work will be completed for a bul-
letin in 1965.
2. Recruitment
Recruitment data are being obtained along with those on age
and growth. Analysis of the growth data should answer the
question about the youngest age group marketed and the per-
centage of that group marketed.
Pre-season cruises are also conducted each year in randomly
selected areas to estimate the coming season's harvest.
Catch per unit of effortis used to measure relative abun-
dance and is compared with past pre-season surveys. Future
recruitment is estimated from the relative abundance of sub-
legal males. Shell condition and other life history obser-
vations are also made on these cruises.
3. Mortality
Mortality studies are conducted coincident with studies of
size and age. Fishing mortality is being determined by
tagging studies conducted on pre-season cruises. Oregon
and California cooperated on a tagging project in 1962 and
Oregon biologists are encouraged to join the research cruises
near the California-Oregon border. It may be possible to
compute natural mortality when other segments of the popu-
lation dynamics study are completed. Tagging and mortality
studies will be presented in the bulletin in 1965.
4. Life History
Life history data are collected throughout each year. These
consist of maturity studies, mating activity as determined
by observation of the male crab, egg release and develop-
ment 1 including time of occurrence of these activities, pred-
ators both larval and adult, and other life history notes.
5. Catch Analysis
6. Crab Bulle tin Preparat<ion
Data collected since 1948 are being organized for a bulletin
which will include information on the fishery, landing data
since 1918, life history, tagging, and age and growth, effort,
pre~season predictions, literature review, and biostatistical
-
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analysis of population and tagging studies. It is scheduled
for completion in 1965.
Special reports are also to be prepared as necessary.
SHELll~ISH PROGPJWI
ABALONE PROJECT
Perspe ctive
The abalones of California provide a unique, valuable and his-
toric fishery. It is the only fishery where fishermen must use
diving gear, and the catch cannot be exported from the state.
The commercial catch has grown over the years from 70,000 pounds
in 1916 to over 4.5 million in 1961, ranking ninth in dollar
value in relation to other fisheries in the state that year. Be-
cause they are taken both by sportsmen as well as commercial fish-
ermen, abalones have always attracted considerable interest. For
many years lack of basic biological knOWledge and other qualita-
tive information caused an a1most continuous dispute between
commercial and sports fishery interests. Because the fishery is
unique it is of concern to conservationists and nature groups as
~'lell as those actively engaged in taking them.
The present abalone project w'as established in 1951 when the
State Legislature directed the Department of Fish and Game to
initiate a study to determine whether (1) the north coast could
support a commercial abalone fishery without endangering the
present sport fishery and (2) to determine whether abalones ~vere
~~aintaining themselves in present commercial fishing areas. In
1957 the program was broadened to include investigation of the
pink abalone of southern California. Several coastal and island
study stations were established where observations could be made.
Up to 1960, approximately three-fourths of the time of project
was field work. In 1961, a report of the work was issued and
field work was reduced to a minimum of an annual cruise inspect-
ing the several stations. In 1962 a Bulletin was issued, pre-
senting a comprehensive account of abalone t a history of the
fishery, and results of investigation.
Objective
The objective of the abalone program since the initial phase
was completed in 1961, has been only to monitor the fishery and
augment biological information by one cruise per year to field
stations in southern and central California.
Project Studies
1. Field study stations of various sizes, bottom topography,
general environmental conditions, and utilization were es-
tablished in representative areas. Stations are visited
each year during the continuing abalone program to observe:
A. Changes in the environment.
1. Physical changes caused by storms, etc.
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2" Increases or decreases in abundance of marine algae
and benthic organisms.
B. Progress of tagging projects for grm'7th and movement.
studie s.
c. Progress of tranqplanting projects.
'. \
1.
2.
3.
Survival of introduced
Evidence of growth Cirtd
Evidence of biological
species.
movement"
adaptabili ty"
D. Life History Studies
1. Spawning and reproduction observations to determine
times and magnitude of spawning"
2" Food and feeding
feeding habits ..
to observe food preferences and
E. Effects of predators, parasites and other adverse organ-
lsms"
F. Effects of commercial and skindiving pressures.
II" Other activities are:
A. Keeping up with current literature.
B. Providing technical advice on abalone problems"
Discussion
Observations made at the study stations have involved general
environmental changes as well as some indication of fishing
pressures. Significant variations in growth rate have been
observed as well as effects of pollution and predators.
Commercial and sports pressures continue to increase, but the
natural y~eld of the resource has approached its maximum. Com-
mercial landings, despite ~~eater numbers of divers and an in-
crease in effort, have stabilized between 4,,0 - 4.7 million
pounds per year. Fl.uctuations in landings are reflections pri-
marily of adverse natural conditions, such as reduced food
supply, predators, and poor weather. Limited censusing of the
sports fishery indicates lower catches, although effort in most
cases has increased.
Although minimum size limits assure that biol.ogical reserves
of abalones will not be destroyed, great fluctuations due to
natural causes will be reflected by lean years. Landings in
excess of 5 million pounds per year are not anticipated al~
though almost complete utilization of the available crop is
made each year. In some areas the depredations of predators
has become of serious concern to the commercial. industry.
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Abalone hatchery and rearing techniques carried out on a com-
mercial basis were investigated in Japan in 1963 as an adjunct
to an oyster inspection trip. At~r careful evaluation of the
process and after discussing the f~sibility of shellfish hatch-
ing and rearing ~ath workers in this country, it is felt that
a shellfish culture laboratory for the purpose of rearing aba-
lones, oysters, clams, and crabs should be established.
The procedures for hatching and rearing shellfish larvae to set-
tling size developed by the English, Japanese, and Fish and Wild-
life Service would be followed to obtain fundamental information
much needed concerning the development of our marine species.
An important ~~dy of the laboratory would be the rearing of aba-
lone to develop techniques to enhance the industry by production
from controlled culture procedures.
Methods for conditioning adult abalones for out of season spawn-
ing have already been developed and spawning and rearing of
young abalones can be started on a year round basis as soon as
facilities are available.
Proposed Studies far Abalone
1. Conditioning of adults for spawning.
This would start whenever laboratory facilities are
ready.
2. Rearing of food for larvae.
Food supply must be ready for larvae when hatching
occurs.
3.
4.
5.
6.
Induce spawning, rear larvae, and hold them through
metamorphosis to crawling stage.
Place in holding tanks until ready for transplanting to
natural environment. (4-9 months)
Transplant to selected natural environment.
Maintenance of transplanted stock.
St~LLFISH PROGRAM STAFFING
Marine Biologist III
Program supervisor. Directs and assists activities of re-
search and management of the several shellfish projects.
}larine Biologist III
Shrimp; ~yster Project Activities, Northern California.
With ass{staDce of Program Supervisor plans and directs
major studies 'of shellfish projects of northern California.
Marine Biologist II
Conducts studies of the abalone project and assists in oyster
and clam projects.
Harine Biologist II
Conducts crab project and assists in other shellfish studies.
Aqu?tic Biologist I
Conducts shrimp project and assists in other shellfish studies.
Seasonal Aids
